INTRODUCTION
============

Renal transplantation is the best treatment plan in patients with end stage renal disease. Dialysis is also available as an alternative and effective lifesaving treatment in end stage renal failure. Patients who received renal transplant have a better life in comparison to dialysis patients as a longer lifespan and less comorbidity \[[@b1-jod-10-487],[@b2-jod-10-487]\]. However, there are still some concerns about the survival rate.

The increase of life expectancy in renal transplant patients has an impact on oral and dental health services. Different oral and dental problems arise in these patients, most of which develop as a consequence of drug-induced immunosuppression \[[@b3-jod-10-487], [@b4-jod-10-487]\]. Immunosuppressant treatment depresses the cell-mediated immune response, producing antibodies, monocytes, neutrophils, natural killer cells and complement \[[@b5-jod-10-487]\]. For the clinician, this means a greater risk of oral infection and other associated complications. When the immune system suppress, microbial agents of normal oral flora have an opportunity to become pathogen and make infection and destruction in the oral cavity. Oral lesions may also develop as a result of side effects and drug interactions during immunosuppressive therapy. But there are little studies about oral lesions in renal transplant patients \[[@b6-jod-10-487]\]. The oral manifestations associated with immunosuppressive drugs are gingival hyperplasia, xerostomia, dental caries, periodontal diseases, dental anomalies, opportunistic infections such as oral candidiasis and hairy leukoplakia, squamous cell carcinoma of the lips and non-Hodgkins lymphoma \[[@b7-jod-10-487]--[@b9-jod-10-487]\]. Gingival enlargement may be caused by cyclosporine and calcium channel blocker application that begins initially from the interdental papilla and anterior labial regions \[[@b10-jod-10-487]--[@b12-jod-10-487]\].

Depending on the high prevalence of oral manifestations after renal transplantation, the patients must undergo regular oral examinations by dentists in order to diagnose and treat any suspicious lesion. Establishment of proper oral hygiene procedures in these patients may prevent oral lesions to some extent \[[@b7-jod-10-487]\].

Reports on the prevalence of oral mucosal lesions in renal transplant patients are scarce. Rosa-Garsia and colleagues (2005) found that 60% of renal transplant patients had at least one oral lesion \[[@b7-jod-10-487]\]. Gulec and Haberal (2006) reported the prevalence of some oral lesions such as gingival hyperplasia and oral candidiasis in renal transplant recipients \[[@b13-jod-10-487]\].

Although there are a few studies that reported oral lesions in renal transplant patients in Iran, there is no comparison between the prevalence of oral lesions in dialysis patients and recipient renal transplant patients. So the objective of the present study was to compare the prevalence of different oral lesions in patients receiving renal transplant and candidates of renal transplantations in two centers in Tehran, Iran.

MATERIALS AND METHODS
=====================

This cross-sectional study was performed on 93 patients who had received renal transplantation in 2 hospitals in Tehran from 2001 to 2008. The inclusion criteria included receiving transplants at least six months prior to the study. The subjects were selected from their records at the hospital centers, and information on age, gender, date of receiving transplant, dialysis duration and patient medications were extracted from the patients' medical records. All patients were invited to come to the dental unit of Imam Khomeini hospital at the specified visit time by calling them. Oral examination was done on the dental unit and oral lesions were diagnosed clinically by an oral medicine specialist. Xerostomia was diagnosed objectively by the "tongue-blade" test; sticking a tongue-blade on the oral mucosal surfaces indicates that the mucosa is not sufficiently moisturized by the saliva and also subjectively by the patients complaints of difficulty in chewing, swallowing, speaking and denture retention. Candidiasis was diagnosed clinically by the appearance and symptoms.

Pseudo membranous candidiasis was diagnosed based on whitish or yellowish plaques throughout the oral mucosa that could be easily scraped off. Erythematous candidiasis was diagnosed if the burning mouth sensation was accompanied by a diffuse loss of filiform papillae of the dorsal tongue, resulting in a reddened "bald" appearance of the tongue.

The diagnosis of recurrent aphthous stomatitis was made by clinical presentation and squamous papilloma was confirmed by biopsy.

Ninety-three candidates for renal transplantation were selected as the case group. The patients in both case and control groups underwent oral examinations and the results were analyzed by chi-square test to compare oral manifestations in both groups and spearman correlation coefficient to determine the relationship between related drugs and oral manifestations. A p value less than 0.05 was considered as significant.

RESULTS
=======

Ninety-three renal transplant recipients, of which 52 were men (55.9%) and 41 were women (44.1%) with a mean age of 40.6±13.8 (range 14--66) years were examined. In addition, 93 patients (59 men, 63.4%) with a mean age of 50.03±15.1 (range 11--80) years who received dialysis were recruited as the control group. The mean time after receiving renal transplantation was 3.30±2.45 (range 1--8) years. In the control group, the mean duration of being on dialysis was 5.70±4.40 (range 1--25) years.

The mean time from the diagnosis of end stage renal failure in the case group was 1.84±1.86 years before renal transplantation and in the control group it was 5.7±6.6 years. [Table 1](#t1-jod-10-487){ref-type="table"} shows characteristics of renal transplant recipients and dialysis patients.

Drug administration in renal transplantation patients was in the following order: all the patients were receiving corticosteroids. 97.80%, 29% and 17.2% of them were receiving cyclosporine, amlodipine and azathioprine, respectively. In the control group, the most administered drug was aprex (95%).

On oral examination, at least one lesion was found in 30 (32.2%) patients of the renal transplant group and 8 (8.6%) patients in the control group. The most common oral manifestation was xerostomia being observed in 20 (21.5%) patients in the case group and 4 (4.3%) patients of controls ([Table 2](#t2-jod-10-487){ref-type="table"}).

Pseudo-membranous candidiasis was observed equally in both groups. Gingival enlargement was reported in three renal transplant cases (3.3%) and one of the controls (1.1%).

Minor aphthous was found in five (5.4%) patients of the case group and squamous papilloma was detected in one patient of the control group (1.1%). Sixty patients in the case group (67.7%) and 85 patients in the control group (91.4%) did not show any oral manifestation. The difference between the two groups was analyzed by chi-square test and it was statistically significant (p\< 0.0001). The odds ratio of different offending medications and the effect of these in increasing the risk of oral lesions in renal transplant recipients is shown in [Table 3](#t3-jod-10-487){ref-type="table"}.

DISCUSSION
==========

Endodontic the prevalence of oral lesions was higher in renal transplant patients compared with the dialysis group. One of the possible causes may be immunosuppressive drugs. In general, 32.3% of renal transplant recipients and 8.6% of the control subjects exhibited oral lesions. This rate was four times higher in renal transplant recipients. In addition, according to statistical analysis, the difference between the two groups was significant.

In the present study, xerostomia was the most common oral lesion in both groups. Dirschnabel and associates (2011) also showed that the most prevalent oral lesion was xerostomia \[[@b14-jod-10-487]\]. The reasons for xerostomia are dehydration, mouth breathing and side effects of the related drugs after renal transplantation such as cyclosporine and nyphidipin \[[@b15-jod-10-487]\].

Symptoms of xerostomia are burning sensation of the oral mucosa, difficulty in swallowing, mastication and speaking, dysgeusia and an increased prevalence of dental caries.

Therefore, it is essential for patients to maintain meticulous oral hygiene. Patients require more frequent dental visits and must work closely with their dentists to maintain optimal dental health. Our study showed the presence of xerostomia in 4.3% of dialysis patients and 21.5% of renal transplant recipients. This frequency is lower than the study conducted by Kho and associates (32.9%) as well as the study performed by Udayakumar and collegues (31%) \[[@b16-jod-10-487],[@b17-jod-10-487]\]. Gingival enlargement (GE) was another oral lesion in 3.2% of renal transplant recipients and 1.1% of dialysis patients. It may be caused by cyclosporine that was reported in most of the previous studies \[[@b8-jod-10-487]\]. Additionally, most of the studies explained the synergistic effect of calcium channel blocker in the development of GE. Clinically, GE begins initially from the interdental papilla and anterior labial regions. Usually it is limited to the attached gingiva, but it can extend coronally and interfere with occlusion, mastication and speaking \[[@b18-jod-10-487]\]. In this study, 97.8% of the patients were taking cyclosporine. But the frequency of GE was lower compared to the previous studies \[3.2%\]. Sahebjamee and associates (2009) found GE in 7% of their patients. In addition, it was found in 7.25% of the patients in a study carried out by Cezario and colleagues \[[@b8-jod-10-487],[@b19-jod-10-487]\]. There are very different reports about GE in various studies. King and colleagues reported higher percentage of GE in renal transplant recipients in contrast of this study\[[@b20-jod-10-487]\]. Interestingly, Al-Mohayaa and colleagues reported GE in 74% of their renal transplant patients \[[@b3-jod-10-487]\].

Regarding the great number of medications taken by the patients and the low frequency of GE in this study, it was impossible to evaluate the effects of each drug on GE. Furthermore, GE may be caused by the synergistic effect of cyclosporine and calcium channel blockers. Hypertension is one of the most common side effects of immunosuppressive drugs such as cyclosporine; so calcium channel blockers can be effective in these patients. They can cause GE independently; however, in combination with calcineurin inhibitors like cyclosporine or tacrulimus, they may have synergistic effects on gingival tissues \[[@b19-jod-10-487]\]. The mechanism of action of calcium channel blockers is reducing free calcium in the cytoplasm by blocking calcium channels. Synthesis and the releasing process of collagenase and metalloproteinases from gingival fibroblast are calcium-dependent stages. Furthermore, administration of these drugs inhibits collagenolysis by interrupting the synthesis and release of collagenase. Imbalance between production and break-down of collagen could be one of the GE development-related mechanisms in kidney transplant recipients \[[@b8-jod-10-487]\]. So calcium channel blockers and cyclosporine act in a parallel way to cause GE. Al-Mohaya and associates have proposed the elevated level of blood glucose as another influential factor in the development of GE in kidney transplant recipients. The presence of diabetes mellitus as an undergoing disease in some of these patients is expectable \[[@b3-jod-10-487]\]. In addition, the individuals' genetic potentials against long-term drug metabolites, the degree of gingival sensitivity to drugs, and previous gingival conditions such as inflammation are the other potential variables in the incitement of GE in different individuals \[[@b21-jod-10-487]\].

The lower frequency of GE in this study compared to others may be attributed to pretransplant examinations, control of oral conditions and encouraging patients to use oral hygiene aids. The results of this study displayed minor aphthous stomatitis in 5.4% of renal transplant recipients as well as pseudomembranous candidiasis in 2.2% of them. Sahebjamee and colleagues reported oral candidiasis in 16% of their patients \[[@b8-jod-10-487]\]. In spite of the great discrepancy in the frequency of oral candidiasis between these two mentioned studies, the majority of oral candidiasis was caused by the pseudomembranous type. Al-Mohaya et al. found oral candidiasis in 15.5% of the renal allograft recipients \[[@b3-jod-10-487]\]. Gupta and colleagues also reported it in 10.5% of their patients \[22\]. Regarding the complexity of oral candidiasis pathogenesis, consuming high doses of immunosuppressive drugs in the first three months after renal transplantation may predispose patients to opportunistic infections. Also, reduction of salivary flow as a side effect of antihypertensive drugs is one of the risk factors for oral candidiasis in renal transplant recipients. Reduction of salivary flow causes a reduction in salivary proteins like immune globulins and the absence of the washing potential of saliva causes decreasing resistance to different infections in the oral cavity \[23\]. Xerostomia, minor aphtous ulcers, GE and candidiasis are the most common oral lesions that were found in renal transplant patients. As these lesions may have various effects on different aspects of life in these patients, it seems necessary that an oral medicine specialist should be present in the team of renal transplant clinicians.

CONCLUSION
==========

Kidney transplantation significantly increases the risk of oral lesions. Therefore, it is recommended that any oral lesion should be eliminated before transplantation and the patients should undergo regular oral examinations in order to diagnose any suspicious lesions.

###### 

Basic Characteristics of Renal Transplant Recipients and Dialysis Patients

  ------------------------------------------------------------------------------------
  **Variables**             **Renal Transplant**         **Dialysis Patients**
  ------------------------- ---------------------------- -----------------------------
  **Age**                   Mean ± Std. Dev. 40.6±13.8   Mean ± Std. Dev. 50.03±15.1

  **Gender**                M=55.9%\                     M=63.4%\
                            F=44.1%                      F=36,6%

  **Transplant Duration**   Mean ± Std. Dev. 3.3±2.45    \-

  **Dialysis Duration**     \-                           Mean ± Std. Dev. 5.7±6.6
  ------------------------------------------------------------------------------------

###### 

Frequency of Oral Lesions in Renal Transplant Recipients and Dialysis Patients

  **Oral Lesions**           **Transplant Recipients**   **Dialysis Patients**
  -------------------------- --------------------------- -----------------------
  **Xerostomia**             20(21.5%)                   4(4.3%)
  **Minor Aphthous**         5(5.4%)                     \-
  **Squamous Papilloma**     \-                          1(1.1%)
  **Gingival Enlargement**   3(3.2%)                     1(1.1%)
  **Candidiasis**            2(2.2%)                     2(2.2%)

###### 

Odds Ratio of Oral Manifestations in Renal Transplant Recipients with Effective Offending Medications

  **Generic Name**                    **Name Trade**   **Odds Ratio**
  ----------------------------------- ---------------- ----------------
  **Cyclosporine**                    Iminural         1.21
  **Amlodipine**                      Amlodipine       1.02
  **Azathioprine**                    Imuran           0.27
  **Sirolimus**                       Rapamune         0.96
  **ATG (Antithymocyte Globulin)**    Atgam            0.99
  **ALG (Antilymphocyte Globulin)**   Atgam            0.99
